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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical fiber connector 
assembly for terminating an optical fiber cable and easily connecting the 
cable to another cable or other optical fiber transmitter. 
SOLUTION: A first complementary engagement means 50a limiting their 
relative movement in the insertive direction A, but allowing their relative 
movement in the lateral direction, is provided between an adaptor part 
24 and housings 20 and 22. A second complementary engagement means 
1 02 connecting them so as to move together is provided between the 
adaptor part 24 and an optical fiber connector. A release means 
operationally related to the first complementary engagement means 50a, 
and for releasing the first complementary engagement means 50a when 
the second complementary engagement means 102 is engaged and 
releasing the limit of the relative movement of the adaptor part 24 in the 
inserting direction A is provided in the optical fiber connector. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Housing 20, 20A, and 22 and the adapter part 24 which can be attached in housing, Although those 
relative migration [ in / it does and / the path of insertion A ] with the optical connector 18 which can be 
inserted in the adapter part 24, and the adapter part 24 and housing 20, 20A, and 22 is restricted to the path of 
insertion A The 1st complementary engagement means 50a and 56 which allows those relative migration in a 
longitudinal direction to the path of insertion A, 2nd complementary engagement means 100a and 102 of the 
adapter part 24 and an optical connector 18 to connect so that it may do and they may be moved together, 
When it is in an optical connector 18, it relates to the 1st complementary engagement means 50a and 56 in 
actuation and the 2nd complementary engagement means 100a and 102 is engaged, the 1st complementary 
engagement means 50a and 56 is dissociated. The optical connector assembly characterized by having the 
discharge means 104 for canceling a limit of the relative movement of the adapter part 24 in the path of 
insertion A. 

[Claim 2] The above-mentioned housing 20, 20A, and 22 is an optical connector assembly according to claim 1 
which is an assembly of at least 2 parts including the outside housing parts 20 and 20A and the inside housing 
insertion 22. 

[Claim 3] The complementary engagement means 50a and 56 of the above 1st are optical connector assemblies 
according to claim 2 prepared between the adapter part 24 and the inside housing insertion 22. 
[Claim 4] The housing insertion 22 of the above-mentioned inside is an optical connector assembly according to 
claim 3 attached in the housing parts 20 and 20A of the above-mentioned outside so that relative movement 
may be restricted to the above-mentioned path of insertion A, although it engages with the above-mentioned 
longitudinal direction loosely. 

[Claim 5] The housing parts 20 and 20A of the above-mentioned outside are optical connectors according to 
claim 2 attached in a mother board 32. 

[Claim 6] The complementary engagement means 50a and 56 of the above 1st are the optical connector 
assemblies containing at least one flexible latch arm 50 formed in the adapter part 24 so that it might engage 
with the fixed latch shoulder 56 of the housing insertion 22 according to claim 1. 

[Claim 7] The above-mentioned discharge means 104 is an optical connector according to claim 6 which is the 
discharge shoulder 104 formed in the optical connector 18, and this engages with the flexible latch arm 50, and 
dissociates the latch arm 50 from engagement to the above-mentioned latch shoulder 56. 
[Claim 8] The complementary engagement means 100a and 102 of the above 2nd are the optical connector 
assemblies containing at least one flexible latch arm 100 formed in the optical connector 18 so that it might 
engage with the fixed latch shoulder 102 of the adapter part 24 according to claim 1. 

[Claim 9] The above-mentioned adapter part 24 is an optical connector assembly including the 2nd receptacle 
edge 70 for accepting the optical connector 114 relevant to the 1st receptacle edge 68 for accepting an optical 
connector 18 according to claim 1. 

[Claim 10] The above-mentioned adapter part 24 is an optical connector assembly containing two parts 38 and 
40 containing at least one shutters 42 and 44 according to claim 9. 
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[Claim 11] The above-mentioned housing 20, 20A, and 22 is an optical connector assembly according to claim 1 
attached in a mother board 32. 

[Claim 12] The above-mentioned optical connector 18 is an optical connector assembly according to claim 11 
attached in daughter boards 90 and 90A. 

[Claim 13] The housing parts 20 and 20A of the outside attached in a mother board 32, The 2 partial housing 20 
and 20A including the housing insertion 22 of the inside which was attached in this housing part in the state of 
loose engagement, and was attached in the path of insertion A so that relative movement might be restricted 
although the longitudinal direction was allowed relative movement, 22 and the adapter part 24 attached in the 
above-mentioned housing 20, 20A, and 22, The connector 18 which is the optical connector 18 which can be 
inserted in the adapter part 24 in the above-mentioned path of insertion A, and is attached in daughter boards 
90 and 90A, 1st complementary engagement means 50a and 56 of the above-mentioned adapter part 24 and the 
inside housing insertion 22 to do and to make it the adapter part 24 follow the same migration and the movement 
restriction of the housing insertion 22, The 2nd complementary engagement means 100a and 102 for [ of the 
adapter part 24 and an optical connector 18 ] connecting so that it may do and they may move together, When it 
is in an optical connector 18, it relates to the 1st complementary engagement means 50a and 56 in actuation 
and the 2nd complementary engagement means 100a and 102 is engaged, the 1st complementary engagement 
means 50a and 56 is dissociated. The optical connector assembly characterized by having the discharge means 
104 for canceling a limit of the relative movement of the adapter part 24 in the path of insertion A. 
[Claim 14] The complementary engagement means 50a and 56 of the above 1st are the optical connector 
assemblies containing at least one flexible latch arm 50 formed in the adapter part 24 so that it might engage 
with the fixed latch shoulder 56 of the housing insertion 22 according to claim 13. 

[Claim 15] The above-mentioned discharge means 104 is an optical connector according to claim 14 which is the 
discharge shoulder 104 formed in the optical connector 18, and this engages with the flexible latch arm 50, and 
dissociates the latch arm 50 from engagement to the above-mentioned latch shoulder 56. 
[Claim 16] The complementary engagement means 100a and 102 of the above 2nd are the optical connector 
assemblies containing at least one flexible latch arm 100 formed in the optical connector 18 so that it might 
engage with the fixed latch shoulder 102 of the adapter part 24 according to claim 13. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Generally this invention relates to an optical connector assembly. 
[0002] 

[Description of the Prior Art] While carrying out termination of the fiber optic cable, in order to connect a cable 
to other cable or other optical fiber sending sets easily, the optical connector of various designs is used 
variously. The typical optical connector is equipped with the ferrule for attaching an optical fiber in a connector 
and centering it. A ferrule is formed with an ingredient like a ceramic. The ferrule electrode holder which 
surrounds a ferrule, or other housing components of a connector are formed with an ingredient like shaping 
plastics. A spring is arranged in housing or a ferrule holder, elastic bias of the ferrule is carried out ahead, and it 
enables it to engage with another fiber attachment ferrule of a partner connector. 
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[0003] 

[Problem(s) to be Solved by the Invention] In order to make an insertion loss low, fitting of the optical fiber 
sending set different from the optical connector of a pair or a connector is often carried out to the adapter 
which centers a fiber. An adapter is an edge about a fiber. - The connector of each other is connected so that 
end connection may be carried out. Adapters may be direct connection components or can also be attached in 
openings, such as a panel, a tooth back, and the circuit board. An adapter is attached in a printed circuit board 
like a mother board, and one side of the connector accepted in an adapter is attached in a daughter board. This 
invention is turned to various amelioration of such an optical connector. 
[0004] 

[Means for Solving the Problem] The purpose of this invention is offering the optical connector assembly with 
the above-mentioned property which was new and was improved. The optical connector assembly of this 
invention is equipped with housing and the adapter part which can be attached in housing. An optical connector 
can be inserted in this adapter part in the path of insertion. Although the 1st complementary engagement means 
is established between an adapter part and housing and this restricts relative migration with an adapter part and 
housing to the path of insertion, the longitudinal direction which crosses the path of insertion is allowed relative 
migration with an adapter part and housing. Between an adapter part and an optical connector, the 2nd 
complementary engagement means for connecting so that they may be moved together is established. It relates 
to the 1st complementary engagement means in actuation at an optical connector, and a discharge means is 
established, and this discharge means makes the 1st complementary engagement means dissociate, when the 
2nd complementary engagement means is engaged. So, when a connector is connected to an adapter part, a limit 
of the relative movement of the adapter in the path of insertion is canceled. 

[0005] Housing is 2 partial housing including an outside housing part and an inside housing insertion. Between the 
housing insertions of the inside attached in the adapter part and the outside housing part, although it is in a 
loose engagement condition, the 1st complementary engagement means is formed in a longitudinal direction so 
that relative movement may be restricted to the path of insertion. 

[0006] The 1st complementary engagement means contains at least one flexible latch arm formed in the adapter 
part and the latch shoulder of the immobilization formed in the housing insertion so that it might engage with 
this. The 2nd complementary engagement means contains at least one flexible latch arm formed in the optical 
connector, and the latch shoulder of the immobilization formed in the adapter part so that it might engage with 
this. Including the discharge shoulder formed in the optical connector so that a discharge means might engage 
with the flexible latch arm formed in the adapter part, this moves so that the latch arm may be dissociated from 
an engagement condition with the latch shoulder of immobilization of a housing insertion. 

[0007] The housing part of the outside of 2 partial housing is attached in a printed circuit board like a mother 
board, and an adapter part projects through the hole of this substrate. An optical connector is attached in the 
2nd printed circuit board like a daughter board. By the peculiar system of this invention, an adapter part is 
latched to the path of insertion of an optical connector by the fixed position, and can engage a connector with 
an adapter part easily. However, if a connector is engaged, the latch condition of an adapter is canceled and a 
connector may float with an adapter part to a mother board. This eliminates the interaction force between the 
daughter boards and mother boards which have caused a crack, deformation, an irregular train, degradation, etc. 
to the substrate. 
[0008] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained to a detail 
with reference to an accompanying drawing. Drawing 1 of an accompanying drawing thru/or 12 show the 1st 
operation gestalt of the optical connector assembly by this invention, and drawing 13 and 14 show the 2nd 
operation gestalt of the optical connector assembly by this invention. Drawing 1 thru/or 8 show the mother 
board adapter 16 to a detail, and drawing 9 thru/or 12 show the daughter board connector 18 which can fit into 
the mother board adapter 16. 

[0009] If drawing 1 thru/or 4 are referred to, the mother board adapter 16 is fundamentally equipped with 
housing which consists of the outside housing part 20 and the inside housing insertion 22, and the adapter part 
24. The adapter part 24 can be inserted in the outside housing part 20 and the inside housing insertion 22 in the 
direction of an arrow head A. Although a dust cap 26 can be inserted in the adapter part 24 in the direction of an 
arrow head B, this is the components of arbitration and it does not form the part of this invention. 
[0010] The outside housing part 20 is inserted in the four corners in the attaching hole 30 in which these were 
formed around the hole 34 of a mother board 32 at the mother board 32 including four attachment posts 28. The 
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inside housing insertion 22 is carrying out the rectangular ring configuration. The inside housing insertion 22 is 
narrower than housing 20, and is captured in the perimeter hollow 36 inside the housing part 20. The inside 
housing insertion 22 is allowed to float in the longitudinal direction which crosses the direction of an arrow head 
A mostly, although the migration is restricted in the path of insertion parallel to an arrow head A so that it may 
state to a detail below. Each of the housing part 20 and the housing insertion 22 is 1 piece structure fabricated 
by insulating materials, such as plastics, in one. 

[001 1] The adapter part 24 is the 2 partial structure containing a part for a part for part I 38. and part II 40. The 
single shutter 42 and 1 set of duplex shutters 44 are attached. The amount of [ the 1st of the adapter part 24 
and / 38 and 40 ] part II interconnects by the flexible latch arm 46 of the shape of a hook of the pair which 
projects from a part for the part II 40. These latch arm 46 is inserted in the interior for 38 part I, and carries out 
snap engagement at the latch shoulder 48 of immobilization of the pair formed in the hole of the side attachment 
wall for part I 38. The adapter part 24 is fixed there by the flexible latch arm 50 of the pair which is attached in 
the housing part 20 and the housing insertion 22 in the direction of an arrow head A, and has maintenance 
shoulder 50a near a distant place edge. The latch arm 50 is put in in the slot 51 for part II 40, and maintenance 
shoulder 50a of a latch arm engages with the housing insertion 22. Although migration of the path of insertion A 
to housing 20 will be restricted if the adapter part 24 engages with the housing insertion 22, floating in a 
longitudinal direction to the path of insertion is allowed. That is, the adapter part 24 follows migration or un- 
moving. [ of the inside housing insertion 22 ] 

[0012] If drawing 5 is referred to with drawing 2 , it will be clear the housing insertion's 22 to be attached in the 
perimeter [ interior ] hollow 36 of the housing part 20, and a tooth space 52 will be formed between the housing 
insertion 22 and the housing part 20. Moreover, the width of the housing insertion 22 is almost the same as the 
width of a hollow 36, and, thereby, relative migration with the housing insertion 22 and the housing part 20 in the 
shaft orientations of the mother board adapter 16 shown in the path of insertion A is restricted. As shown in 
drawing 5 , in itself [ inside / housing insertion 22 ], it had the internal hollow 54 of a pair and the latch shoulder 
56 has projected from the back end of this hollow 54 to the inner direction. 

[0013] Moreover, as shown in drawing 5 , the adapter part 24 is inserted in the housing part 20 in the direction of 
an arrow head A, and maintenance shoulder 50a of the flexible latch arm 50 is carrying out lock engagement at 
the fixed latch shoulder 56 of the housing insertion 22. So, as mentioned above, the adapter part 24 also follows 
the movement restriction of the path of insertion to the housing part 20 according to longitudinal direction 
migration of the housing insertion 22 to the housing part 20. 

[0014] As shown in drawing 6 , lock engagement of the flexible latch arm 46 of the shape of a hook for part II 40 
is carried out at the latch shoulder 48 for part I 38. Moreover, the latch shoulder 56 of the immobilization formed 
in the inferior surface of tongue for part II 40 is also shown in drawing 6 . The amount of [ 40 ] part II has 
stopper 57A and the inside housing insertion 22 has stopper 57B in order to state below. Furthermore, the coil 
spring 58 of the pair for carrying out bias to the location which closed the duplex shutter 44 is also shown in 
drawing 6 . If a shutter 44 opens and the connector is taken out when an optical connector is inserted in the 
mother board adapter 16 in the direction of an arrow head C, a coil spring 58 will close a shutter 44 
automatically. 

[0015] As shown in drawing 7 . end 60a of a coil spring 60 is fixed in the adapter part 24, and the opposite end 
60b engages with the tooth back of the single shutter 42. This spring 60 carries out bias of the shutter 42 to a 
closed position to a stopper 62. If an optical connector is inserted in the adapter part 24 in the direction of an 
arrow head D. a shutter 42 will resist a spring 60 and will be opened. If a connector is removed, bias of the 
shutter 42 will be carried out to the closed position shown in drawing 7 with a spring 60. Moreover, as shown in 
drawing 7 R> 7, fixed-end 58a of one spring 58 is fixed to the adapter part 24. and the opposite end 58b carries 
out bias of one of the duplex shutters 44 to a stopper 64. As shown in drawing 8 , the spring 58 of another side 
has fixed-end 58a and opposite end 58b which carries out bias of the shutter 44 of another side to a closed 
position to a stopper 66. Fundamentally, as best shown in drawing 6 , the adapter part 24 is an open end 
assembly which forms the 1st receptacle edge 68 for accepting the daughter board connector 18 ( drawing 9 
thru/or 1 2), and the 2nd receptacle edge 70 for accepting an optical connector. 

[0016] If drawing 9 thru/or 12 are referred to, the daughter board connector 18 is equipped with the housing 72 
for attaching a ferrule 74, the pin electrode holder 76, and the alignment pin 78 of a pair. As shown in drawing 11 
and 12, head 78a of the alignment pin 78 is captured in the hollow 80 formed in the front end of the pin electrode 
holder 76, and the alignment pin 78 projects through the hole 82 of a ferrule 74. The alignment pin 78 is inserted 
in the suitable alignment hole formed in the ferrule of the 2nd connector inserted in the receptacle edge 70 
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( drawing 6 ) of a projection and the mother board adapter 1 6 ahead of front fitting side 74a of a ferrule 74. As 
best shown in drawing 1 1 , the pin electrode holder 76 has the flexible latch arm 84 by which cantilever support 
was carried out, and it arranges a ferrule 74 to the front opening 88 of housing 72 while hook 84a of the distant 
place edge is engaged behind the latch shoulder 86 of housing 72 and it holds the pin electrode holder 76 in 
housing 72. A ferrule 74 has two or more parallel paths 89 for receiving the fiber of a flat multiHiber optical cable 
so that drawing 12 may see. 

[0017] The housing 72 of the daughter board connector 18 is attached in a daughter board 90 by inserting in the 
attaching hole 92 of a daughter board 90 the attachment post 91 formed in this housing. Housing 72 has two or 
more attachment posts 94 in the opposite side, and these are inserted in the attaching hole 96 of the 
strengthening bracket 98. 

[0018] If drawing 1 0 and 11 are referred to with drawing 2 , the housing 72 of the daughter board connector 18 
has the flexible latch arm ICQ of the cantilever support which is estranged in a longitudinal direction from the 
front lobe, and is prolonged ahead. This flexible latch arm 100 has latch hook 100a which turned to the inner 
direction at that distant place edge, and this carries out latch engagement with the fixed latch shoulder 102 
( drawing 2 ) formed in the outside for part II 40 of the adapter part 24. So, when the daughter board connector 
18 is inserted in the receptacle edge 68 ( drawing 6 ) of the adapter part 24, the daughter board connector 18 is 
connected to the adapter part 24 by latch arm 100 / latch hook 100a, and the latch shoulder 102. 
[0019] Although shown also in drawing 9 and 10, the housing 72 of the daughter board connector 18 equips the 
upper part and lower part with the discharge shoulder 104 to which the include angle of a pair was attached so 
that it may be best shown in drawing 12 . Moreover, the distant place edge of the latch arm 50 of the adapter 
part 24 has the contact side 106 where the include angle was attached to the inner direction, and when the 
daughter board connector 18 is inserted in the mother board adapter 16 in the direction of an arrow head E 
( drawing 5 ), these contact sides 106 are exposed so that the discharge shoulder 104 of the daughter board 
connector 18 may be engaged, as best shown in drawing 5 . When the daughter board connector 18 is connected 
to the adapter part 24 (the flexible latch arm 100 engages with the latch shoulder 102 of immobilization 
especially), it engages with the contact side 106 of the latch arm 50 with the flexible discharge shoulder 104 
formed in the housing 72 of a connector 18, and the bias of the latch arm 50 is made to carry out in the 
direction of an arrow head F ( drawing 5 ) to the method of the inside of a longitudinal direction. If bias of the 
latch arm 50 is carried out to the inner direction, maintenance shoulder 50a formed in the outside of the flexible 
latch arm 50 will be dissociated from the latch shoulder 56 of immobilization of the housing insertion 22, and the 
head 108 of the outside of the flexible latch arm 50 will move to the inside hollow 54 of the housing insertion 22 
at this time. Thereby, shaft-orientations migration of as opposed to the housing part 20 in the adapter part 24 
(and daughter board connector 18) is no longer restricted. The discharge shoulder 104 of the daughter board 
connector 18 constitutes the discharge means which works so that the limit of shaft-orientations migration of 
the adapter part 24 to the housing part 20 may be canceled. So, if the daughter board connector 18 is connected 
to the adapter part 24, a connector 18 and the adapter part 24 will be allowed to float in both shaft orientations 
and a longitudinal direction to the housing part 20 and a mother board 32. Therefore, a daughter board 90 can 
float to a mother board 32. This eliminates the interaction force between the daughter boards and mother boards 
which have caused a crack, deformation, an irregular train, and/or degradation on the board. The adapter part 24 
and the stoppers 57A and 57B ( drawing 6 ) of the housing insertion 22 prevent that the adapter part 24 escapes 
from the housing part 20, allowing upper diagnosis pair-migration. These stoppers 57A and 57B are actually 
backup latch means in case the daughter board connector 18 does not exist. Since the daughter board 
connector 18 and/or a daughter board 90 contact the housing part 20 and/or a mother board 32 when the 
daughter board connector 18 engages with the mother board adapter 16, the latch arm 100 prevents removal of 
an adapter 16. 

[0020] Drawing 13 and 14 show another operation gestalt of the optical connector assembly which can be 
attached between a mother board 32 and daughter board 90A. The daughter board connector 18 is attached in a 
bracket 110, and subsequently this bracket is fairly estranged from the edge 1 12 of daughter board 90A, and is 
attached in daughter board 90A. The daughter board connector 18 is substantially connectable with the adapter 
part 24 similarly with the case of the operation gestalt mentioned above. The 2nd optical connector 114 is 
connectable with the adapter part 24 from the opposite end. 

[0021] The main difference between the optical connector assembly shown in drawin g 13 and 14 and the optical 
connector assembly shown in drawing 1 thru/or 12 is a ******** remarkably, as the extension tube with which 
housing partial 20A projects from the tooth back of a mother board 32 is formed. By using such long and slender 
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housing, as the adapter part 24 and the 2nd optical connector 114 can be arranged nearly completely in long and 
slender housing, therefore it is shown in drawing 13 , a frame wall or a panel 116 can be approached very much, 
and a mother board 32 can be attached. 

[0022] This functions as the case of the above-mentioned operation gestalt similarly substantially including the 
housing insertion 22 in which the optical connector assembly shown in drawing 13 and 14 was also attached in 
the perimeter hollow 36 of housing partial 20A. Moreover, the daughter board connector 18 is equipped also with 
the flexible latch arm 100 which engages with the latch shoulder 102 of immobilization of the adapter part 24. 
Moreover, the daughter board connector 18 is equipped also with the discharge shoulder 104 for canceling the 
flexible latch arm 50 of the adapter part 24. Drawing 13 and the optical connector assembly of 14 will function as 
the connector assembly explaining drawing 1 thru/or 12 similarly substantially, if the extended structure of 
housing partial 20A is removed 
[0023] 

[Effect of the Invention] The optical connector assembly for connecting a cable to other cable or other optical 
fiber sending sets easily by this invention, while carrying out termination of the fiber optic cable was offered so 
that clearly from the above explanation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing 1] It 
[Drawing 2] It 
board. 

[Drawing 3] It 
[Drawing 4] It 
[Drawing 5] It 
[Drawing 6] It 
[Drawing 7] It 
[Drawing 8] It 
[Drawing 9] It 



s the perspective view of the mother board adapter attached in the hole of a mother board, 
s the decomposition perspective view showing a mother board adapter in relation to a mother 



is the plan of a mother board adapter, 
is the side elevation of a mother board adapter. 

is drawing of longitudinal section which met five to 5 line of drawing 3 . 
is the cross-sectional view which met six to 6 line of drawing 4 . 
is the cross-sectional view which met seven to 7 line of drawing 4 . 
is the cross-sectional view which met eight to 8 line of drawing 4 . 

is the perspective view of the daughter board connector attached in the daughter board. 
[Drawing 10] It is the decomposition perspective view showing a daughter board connector in relation to a 
daughter board. 

[Drawing 1 1] It is the cross-sectional view which met 11 to 11 line of drawing 9 shown where a daughter board is 
removed. 

[Drawing 12] It is drawing of longitudinal section which met 12 to 12 line of drawing 9 . 

[Drawing 13] It is the perspective view showing another operation gestalt of the optical connector assembly by 
this invention. 

[D rawing 14] It is the decomposition perspective view of the optical connector assembly shown in drawing 13 . 

[Description of Notations] 

16 Mother Board Adapter 

18 Daughter Board Connector 

20 Outside Housing Part 
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22 Inside Housing Insertion 

24 Adapter Part 

32 Mother Board 

36 Perimeter Hollow 

38 A Part for Part I 

40 A Part for Part II 

42 44 Shutter 

46 Flexible Hook-like Latch Arm 

48,102 Latch shoulder 

50 Flexible Latch Arm 

50a Maintenance shoulder 

56 Latch Shoulder 

68 1st Receptacle Edge 

70 2nd Receptacle Edge 

74 Ferrule 

76 Pin Electrode Holder 
90 Daughter Board 
100 Latch Arm 
100a Latch hook 
104 Discharge Shoulder 
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DRAWINGS 




[Drawing 1] 

30 J 



[Drawing 3] 
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[Drawing 4] 
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[Drawing 6] 




[Drawing 7] 




[Drawing 9] 




[Drawing 8] 




[Drawing 10] 
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[Drawing 11] 




[ Drawing 12] 




[Drawing 13] 
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